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*W°HESE SHELLS, which are considered 


- l modern, have really been develop- 


ing for about 40 years. First shell con- 


‘struction of record was one that wasn’t 
recognized as such—in a railway sta- 


tion in Paris. A cylindrical concrete 
slab was perched on top of steel beams 
encased in the concrete & they found that 
the arch slab was working with the 
A few years later they deliber- 
ately designed one & built it as a shell— 
supporting itself longitudinally, as a 
girder. 

Hangars were built in France imme- 
diately after the first world war. They 
are around 150’ span & a smooth barrel 
underneath to facilitate moving forms. 
Completed in 1922 by Price « Eadie, 
these hangars were destroyed during the 
war. 

Largest shell-type structure ever under- 
taken was a hangar for 2 of the largest 
dirigibles, started at Madrid but aban- 
doned during the Spanish civil war & 
never completed. 

Another Spanish example of 2 inter- 
secting half-cylinder shells 180’ long 
with lattice penetrations for light, stood 
for years. After heavy shelling during 
the civil war, causing some holes as 
large as 16 sq meters, it collapsed before 
it could be repaired. Many shellholes 


in the grandstands at Madrid by Eduardo 
_ ‘Tarroya, 


however, were successfully 
patched without serious difficulty. 

Onondaga County Memorial, Syracuse, 
NY, is first shell of its kind perched on 
cantilevers. (See illustration p 6) 

The British have used largely the long 
barrel & are building a great many of 


them. (See p 6) The French have 


‘been very ingenious & use all kinds but 


there hasn’t been too much building in 
France. The Germans developed the 
long barrel introduced in this country 
by Roberts & Schaefer about 20 years 
ago & have developed it greatly since that 
time. 

Shells have just about come of age now 
& they can be used confidently. There is 


_a wonderful opportunity in their variety 
_ of application. 


definitions & classifications: 


Major distinction is long barrel & short 
barrel based principally on whether axial 
length between supports is greater than 
radius. 

In a long barrel the cylindrical shell 
spans between supports without tie-beam 
at bottom. (See Drill Hall p 6) 

Long span hangars are short-barreled 
shells supported on arches. Barrel is part 
between supporting ribs & not entire roof. 


_ (See next 3 pages) 


I would not know how to classify the 
new Marseilles hangar & the Orly 
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hangar or the one in Madrid. I have 
never heard a term applied to this rather 
special type of shell which is corrugated. 
You can’t call it a short barrel & it is 
not typical of long barrel. 

Still another application—called a gull’s 
wing shell—is a double cantilever typic- 
ally applied to railway station platform 
shelters. 

Domes may be constructed with very 
thin shells, applying analogous engineer- 
ing principles. (See p 6) 


general design: 


Shells provide most economical method 
of housing a large arena where it can be 
done with low sprung arches & seats can 
be arranged up under rise of arch so that 
majority of seats are at side of arena 
where visibility is best. 

[t is always amazing to see how little 
support the edge of the long barrel shell 
requires. So much of it is self-support- 
ing because of its shape. 


thickness: 


e thinnest practical slab that can be 
made would be 1” thick (using 
vacuum process) & a single layer of 
mesh. It may be large enough to 
cover a typical single residence 


e hangar shells up to 20’ span between 
arches may be 3” 


e hangar shells 25 to 30’ span between 
arches may be 314” 

100-meter-span hangar recently com- 
pleted at Marseilles has 3” shell. Thick- 
ness is determined by number of layers 
of reinforcing, min 2 layers of steel & 
one of mesh plus proper covering. Shell 
is made slightly thicker at support. 
Thickness is largely a matter of cover for 
steel & of getting reinforcing in place 
with adequate tolerance rather than cal- 
culated stress requirement. 


span: 
long barrel greatest span so far is 236’ 


short barrel & arch rib greatest span so 


far is 340’ 


There is no reason for limitation short of 
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what anybody might want to use. It is 
perfectly feasible to build them 500’ or 
600’ to house a football or baseball field 
& it would not be uneconomical. Bridges 
have been built over 800’ « loading on a 
highway bridge is very much heavier than 
on a roof. 


engineering & construction: 


Falsework is an important engineering 
& economic problem. ‘There has been 
much speculation as to how to avoid very 
expensive falsework needed for domes. 
Rings may be concentrically placed with 
steel supported on circular members. 
Ties around side are then tightenend 
with turnbuckles enough to raise dome 
from falsework. Otherwise principal 
stresses in dome are entirely in compres- 
sion so there is no need of other pre- 
stressing. As a matter of fact, domes of 
this type can be built without any pre- 
stressing. 

Six years’ development has effected a 
quite large saving in falsework, made it 
very much easier to handle & of less 
material. 

Roofs on Marseilles hangar were built 
on ground & then jacked up 60’ (door is 
19 meters high) Falsework was tubular 
steel with retracting panels & arches are 
tied across at spring-line. By this method 
of casting roofs in lower position, they 
were able to decrease height to which 
they had to raise concrete while it was 
still wet, & were able to move falsework 
over ties—between roof & ties. 

On the Syracuse arena (Onondaga Me- 
morial) we were quite concerned about 
what deflection might do to masonry 
walls because it is a monumental build- 
ing. We found that outward thrust of 
arch is compensated by inward bending 
due to cantilever & movement is at top 
of piers or at spring of arch. If arch 
line is continued, thrust line would pass 
about thru middle of vertical pier. Canti- 
lever piers were built also with moving 
falsework. 

This falsework as well as that for TWA 
hangars in Chicago was designed by 
Timber Engineering Company. 

(continued on p 5) 
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Alabama livestock coliseum—Montgomery, Alabama 


short barrel type with shells spanning between longspan 


arch ribs 


e Sherlock, Smith & Adams, Inc 


architects & engineers 


e Ammann & Whitney 
consulting engineers—on design 
of main roof structure 
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notes: 


nearest arch is freestanding (with 
one vertical support) for about 150’ 
from footing to point at which it 
joins shell 


286’ clear span 
arch ribs spaced 
arches rise 


28-4” 
96’-9” 


shell 312” min thickness at center 
of spans—5 1/2” at ribs 


1952 : 
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enclosure is circular in plan with 
roof diameter of 340’ 


seating capacity about 9000 


arena ova! in shape 130’ x 260’ 
parking for 3000 cars on lower level 
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rendering by Michele { 


Alabama livestock coliseum—Montgomery, Alabama 


construction photo showing exit ramps 


pre-stressing of shell construction: 


Only application of prestressing to shell 
construction is in edge beams. ‘There 
have been a number of these about 150’ 
in span. Usually multiple barrels have 
been used for hangars & larger halls. 
Only other application is the dome which 
has been prestressed & prestressing on 
domes does prevent some cracking. It 
is not necessary because cracking is only 
in support ring & couldn’t be serious if 
stresses are within normal limits. 


cost: 

There are a great many applications of 
concrete shells in England today. “hey 
are not cheaper than light steel construc- 
tion but use of steel is restricted so that 
they are forced to use concrete shell 
construction. 

In this country cost is pretty well bal- 
anced. Unless job is very large, light 
steel construction will be cheaper. On 
some large jobs, & under unusual condi- 
tions, concrete construction is cheaper— 
that is, compared with unprotected steel 
construction. 


Alabama livestock coliseum—Montgomery 


interior view before completion 
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Dr. K. Hajnal-Konyi, consulting engineer 
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’ American airlines hangars—Chicago—short barrels on longspan arch ribs 
Aymar Embury II, architect—Ammann & Whitney, consulting structural engineers 
Corbetta Construction Company 


HB Royal Marines drill hall 


Deal, Kent, England 1951 

5 long barrels 90-9” long 
45’ span 
35’ radius 


shell 3” thick 


interior view of same 


school assembly hall 1950 
West Kenton, Middlesex, England 
dome 48’ diameter in plan 
60’ radius 
shell 212” thick 
orangepeel falsework 
1/12 concreted at a time 


Harrison’s dairy 1950 

nr Liverpool, England 

48’ span “north light” barrels 
shell 30’ radius 22” thick 


Onondaga County War Memorial 
Syracuse, NY 

short barrels on arch ribs on 25’ 
cantilevers (total span 210’) 
shell 3” thick—moving falsework 
Edgarton & Edgarton, architects 


Ammann & Whitney, consulting engineer 


short barrel—arch arena 
300’ clear span 
27000 fixed seats 


built by 


WHITNEY 


- 257’ 


clear spans 


ribs spaced 29’ 


shell 


342” thick 


photo: Neil Nimmo 


Twisteel Reinforcement, Ltd, London 


photo: Elsam, Mann & Cooper 
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(one MADE 50 years ago by 
the famous writer, H. G. Wells, 
is perhaps best introduction to subject of 
precast concrete... >. 


“1 find it incredible that there will not be a 
sweeping revolution in the methods of build- 
ing during the next century. The erection 
of a house wall, come to think of it, is an 
astonishing tedious & complex business; the 
final result exceedingly unsatisfactory. It has 
been my lot recently to follow in detail the 
process of building a private dwelling-house, 
& the solemn succession of deliberate, re- 
spectable, perfectly satisfied men who have 
contributed each so many days of his life to 
this accumulation of weak compromises, has 
enormously intensified my constitutional 
amazement at my fellow creatures. 

“The chief ingredient in this particular 
house-wall is the common brick, burned 
earth, & but one step from the handfuls of 
clay of the ancestral mud hut, small in size 
& permeable to damp. 

“Slowly, day by day, the walls grew tediously 
up to a melody of trowels .. . ‘’ Mr. Wells 
goes on to say: “Everything in this was 
handwork. The laying of the bricks, the dab- 
blings of the plaster, the smoothing of the 
paper; it is a house built of hands—& some 
! saw were bleeding hands—just as in the 
days of the pyramids, when the only engines 
were living men. 

“The whole confection is now undergoing 
incalculable chemical reactions between its 
several parts. Lime, mortar & microscopical 
organisms are producing undesigned chro- 
matic effects in the paper & plaster; the 
plaster, having methods of expansion & con- 
traction of its own, crinkles & cracks; the 
skirting, having absorbed moisture & now 
drying again, opens its joints; the rough- 
cast coquettes with the frost & opens chinks 
& crannies for the humbler creation. 

“1 fail to see the necessity (& accordingly, | 
resent bitterly) all those coral-reef methods. 
Better walls than this, & better & less life- 
wasting ways of making them, are surely 
possible. A few energetic men at any time 
might set out to alter all of this.”’ 


pioneer of a better method: 
Less than five years after H. G. Wells 


made this prophecy, one energetic man 
did set out to alter this method of con- 
struction. He saw that precast concrete 
units, produced by assembly-line methods 
would reduce costs, resist the elements, 
conserve or exclude heat & cold & resist 
wind forces & protect structures from 
fire. 

He recognized the speed of construction 
which precast concrete would make pos- 
sible regardless of weather conditions. 
He foresaw conservation of materials & 
elimination of general messiness around 
jobs by bringing a finished product to the 
site, thereby eliminating piles of sand, 
cement, stone, form-lumber & what not, 
usually cluttering a job site. 

That pioneer, Grosvenor Atterbury, 
AIA, designed concrete houses, built of 
precast wall units in Forest Hills, Long 
Island. Mr. Atterbury built scores of 
these precast concrete houses, & designed 
them so that there was no need for 
furring, lathing, plastering & brickwork. 
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The houses included roomsized precast 
floor « roof slabs set on precast wall 
slabs, monolithic precast stairs & door- 
frames. He also produced walls that 
showed no leaks. Today, some 40 
years later, these houses are free of con- 
densation & high maintenance costs. 

Mr. Atterbury spent much of the past 
40 years developing precast concrete con- 
struction. He proved that it is an eco- 
nomical & efficient way to build a house. 


current techniques: 


A worthy successor to Mr. Atterbury is 
Alfred Rheinstein, prominent New York 
builder & owner of Precast Building Sec- 
tions, Inc, who saw & had enough faith 
in precast concrete to invest about 
$750,000 in a manufacturing plant on 
Long Island. 

During World War II, the United 
States Navy sought ways & means to 
conserve structural steel & a precast type 
of structure was designed by Arsham 
Amirikian, head designing engineer of 
Navy Budocks. When 5 warehouses, 
measuring some 200’ x 600’, were re- 
quired at Mechanicsburg, Pa., the Navy 
asked for competitive bids on standard 
steel, wood, & masonry construction & 
also on precast concrete construction as 
designed by Mr. Amirikian. 

Awarded the contract as winter was ap- 
proaching, & with precast sections to be 
built in the open on the job site, we de- 
cided to build only 2 of the 5 buildings 
precast. 

In spite of trial, error, modifications & 
changes during construction period, cost 
of the 2 precast warehouses compared 
very favorably to the 3 steel & masonry 
buildings. I am sure that if all 5 ware- 
houses had been built of precast concrete 
there would have been substantial sav- 
ings as approx 8 or 9 men can erect as 
many square feet of precast wall in one 
day as can 50 bricklayers « 40 laborers. 
The Navy also built precast landing 
craft & other barges during Worl? War 
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11—hulls & bulkhead of max 1%” thick- 
ness, units “forged” together by steel 


mesh sheets & pneumatically applied con- 


CREtE: 


example of precast building 
construction: 


You, of course, are primarily interested 
in building construction. About a year 
ago, the Kraft Food Company was hav- 
ing trouble obtaining structural steel for 


a building they were planning to build in_ 


Atlanta, Georgia. Steel was unobtain- 
able. Wood was not wanted. Kraft 
heard about the precast warehouses we 
had built for the Navy at Mechanics- 
burg & asked if this construction would 
be suitable for their proposed plant. It 
was. 

The precast concrete slabs were made on 
the job site. (See illustration) The 
molds themselves were made of con- 
crete. Molds for roof slabs measured 
about 5’ across & were 22’ long. Molds 
for wall units were 22’ square & were 
6” thick. Wall sections were a “‘sand- 
wich” of concrete & foam glass. 2” of 
foam glass between 2” layers of con- 
crete. 


Molds were placed on ground, & to pick | 


up slabs from molds, Karl Billner of 
the Vacuum Concrete Company designed 
an ingenious mat that was almost full 
size of slab. Mat was attached to 
green slab by vacuum & mat & slab were 
pulled from mold & transported by moy- 
ing crane. 

It is hot in Atlanta in summertime, so 
protective mats were laid over slabs & 
wetted down frequently to prevent rapid 
drying of concrete. Same mats could 
be used to protect concrete from frost 
in cold weather. 

In the Kraft Food Company building, 
temperature in cooling rooms on inside 
of roof slabs is kept around freezing, 
while roof. temperature on outside of 
roof slabs hits 125° F & at times goes 
even higher. Slab is only 6” thick. 
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Kraft Foods Company processing plant (1951) Atlanta-Decatur, Georgia 
Corbetta Construction Company—reinforcement for precasting sandwich panels with foamglass between two faces of concrete—vacuum 


mats used to extract slabs 


BGs 
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Exposition Palace Turin, Italy, designed by Dr. Pier Luigi Nervi, combines precast & poured concrete to cover clear space 246’ x 309’— 
precast elements set as permanent supports for poured concrete arch spandrels in the two hollows & on crest of each wave form 


550 BUILDING 
Miami, Florida 
Robert Law Weed & Associates AIA 


Corbetta Construction Company 


+ | exterior corner showing overlapped story-high precast wall 


panels & special precast corner members 


Bi etypical 4”-thick precast wall panel 7’-12” x 11’-5” high 
note bolts for anchorage to floor slabs 
angle clips are used at bottom 
vertical joints caulked & have metal cover-strips inside 


quartz aggregate in face, pumice concrete core 


Z 

a 

2 

6-story structure is braced for 175 mph wind by R/C utility 4 

shaft housing elevators, stairs, services Fi] q 

y 

< 

7 K 
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few limitations: 

Precast concrete is an ideal structural 
medium for architectural expression ~ 
either in terms of imaginative design or 
economical construction. There is no 
practical limit to design & economies in 
construction are many & obvious. Asan 
example, dormitories for 1,000 men are 
being built at Great Lakes Naval Train- 
ing Station, Chicago. From viewpoint 
of design, concrete can be precast in any 
shape, size or color architect may specify. 
From structural standpoint, precast con- 
crete is economical as a building may be 
planned & erected in terms of square 
feet instead of square inches. ‘There are ' 
no bricklaying problems. Scaffolding is 
unnecessary. Footings & foundation 
walls can be prepared & precast units 
brought in & put together quickly «& | 
easily. 
Most major elements of a building can 
be precast ; columns with holes to fit pro- 
truding dowels set in floor; girders or 
“drop-in” beams, made continuous by ~*~ 


welding of overlapping extra length re- 
inforcement & with grouting, door & ~~ 
window frames cast integrally in wall © 


4”-12"-23" precast concrete sandwich—foamglass core—interior finish resin emulsion paint |, ‘ : oe 
plus latex & asbestos—ceiling 8” x 16” Flexicore (24’ long) cores used for heating ducts slabs, also decorative devices, incised or 


projecting. A variety of textures & 
colors can also be achieved. 
Flexicore floor slab units are precast with 
hollow cores made by inflated rubber 4 
tubes, later deflated x re-used. Cores 
may be used for forced hot air radiant 
heating. Prestressing of precast con- 
crete, which we will see very soon, will 
make it possible to produce smaller units, 
& this will mean additional savings in 
construction costs. 
availability: 
Precast concrete products are generally 
available in various parts of the country, 
from following firms among others. 
e Precast Building Sections Inc., New York 
City : 
e Marietta Concrete Corporation, Marietta, 
Ohio 
e Corbetta Construction Company ayail- 
able anywhere in east or middle west 


e The Charles Wales Company, on Pacific 
Coast 


e Price Brothers, Dayton, Ohio, & numerous 
sublessees in various localities 

There is really only one question about 
precast concrete & that is a question of 
time—how much time will pass before 
architects fully recognize the esthetic 
values & practical economies inherent in 
designing in precast concrete, before they 
find that precast concrete is a highly 
effective medium in which to translate 
the dreams, aspirations & needs of their’ 
clients into attractive, enduring & eco- 
nomical structures. 


Ye 


Forrestal Village Houses, North Chicago, Illinois 
Corbetta & Price Brothers 
1000 units—av 980 sf each for Navy training center housing 
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HIS SYSTEM WAS DEVELOPED by our 
soe aa vite tt QS. ARCHITECTURAL ABSTRACTS @ 
in Boston. It is based on theory that 


vertical members, since they outnumber PRECAST DORMITORIES 


& are larger in total area than horizontal AIA 1952 i i | 
; : : te convention seminar: structural resources for architectural design 
elements, might logically be precast with abstract of paper by Walker O. Cain, AIA, of McKim, Mead & White 2 


considerable economy. In this system 
all horizontal members are poured in 
place. 


explanatory model: 


Illustrations show a lecture demonstra- 
tion model of a typical dormitory room. 
Installation of steel door bucks by slid- 
ing down from overhead implies com- 
pletion of one floor slab at a time. Small 
precast lintel is also shown. 

FS SS I SR 
precast sidewall panels 14’ x 8’-1” x 4” 


corridor panels 12’ x 8’-1” x 6” 
outer walls 8” 


under windows 4” 


precasting procedure: 

_@ smooth base prepared 

edge forms set for panel size 
2500 psi concrete poured 
smooth trowelled & 24-hr set 


separating medium (form oil, paper, par- 
affine or patented medium) 


edge forms raised & another slab poured 


repeated (pancake style) up to about 8 
slabs stacked on top of each other 


) There is no need for a large flat area 
for precasting individual slabs although lecture model demonstrating assembly of precast components of typical room for university 


job can also be done that way. Slabs dormitory. buildings 


have been made in factories or on site. 
One fabricator precast slabs in Rhode 
Island & trucked them 60 miles to Con- 
necticut. 


erection procedure: 

Walls & partitions carry load of floor 
slabs without columns. Vertical panels 
are set on a bed of mortar, being lifted 
into place by a crane, & steel lifting eyes 
in top edges provide anchorage when 
floor or roof slab is poured above. Shal- 
low spandrel beams complete the frame. 
Demountable wooden forms are room 
size & can be moved room by room. They 
support formwork for floor slab above & 
act as guides along which precast wall « 
partition panels can be slid into place. 
Wall panels have vertical slots formed in 
precasting into which metal keys are slid 
as ties for exterior skin of 4” brick (2” 
air space) 


costs: 
first job (1947) 89¢/cf 
others 98¢—$1.07—$1.11 
most recent 73¢ 
cost/student $1331 to $1988 
(without fees, bedroom furniture & note recess below window for convector & cut-outs for electrical outlet boxes in partitions— 
planting) steel door buck slid down from above 


BULLETIN OF THE AMERICAN INSTITUTE OF ARCHITECTS NOVEMBER-DECEMBER, 1952 PAGE 11 


at WI 


CAIN SONT 


~cijpaeTs UW AUT MVCE EN TOS Wella iin 


aS a el aad OW 


University of Connecticut dormitory building No. 1—McKim, Mead & White, architects 


finish applied above first floor 


Variances in cost are due in part to post- 
war building cost rise & differences in 
dormitory plans (public rooms, etc) 


DISCUSSION 


Severud: 


Panel developed by Atterbury & Rhein- 
stein, upon which | was consulted, gives 
a finished product inside & out. I would 
advise you not to omit finishes if you do 
not have such panels available. Right 
now in many places of the country we 
are using the principle shown in the 
dormitories but eliminating brick. Great- 
est detriments to exposed concrete are 
shrinkage forces & resulting cracks. If 
concrete is poured & steel-troweled & 
then given a grease surface of some kind, 
a slab poured on top of it will be on 
roller bearings & therefore shrinkage 
chances are very much minimized. 

You are dealing with small sections. 
You are dealing with a controlled opera- 
tion. If the panel does not Suit you, 
you can throw it away. 

You can use precast concrete slabs 
against the weather if you are sure that 
you can handle quality of concrete, 
which usually is not a big problem be- 
cause concrete is used in large scale all 
over the country. 

Among problems in this kind of detail 
are pimples from metal ties projecting 
from one face to another. You can use 
insulating board like Thermax, or some- 
thing of that kind, & provide a small 
brass pipe in the panel to drain & evapo- 
rate any condensation, 
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We have in the works, in other parts 
of the country where these precast units 
are not available, large « economical 
structures in which you get concrete ex- 
posed to weather—which I think you can 
do with confidence. 

You have road building techniques for 


pouring concrete in layers. It is ex- 
tremely economical as compared to 
building a masonry wall. You have 


labor available; you have cranes for 
hoisting panels into place, & there is 
nothing to stop you. 


Corrigill: 

Use of brick in the dormitory projects 
was purely a question of economy. We 
have not found any material yet that 
takes care of shrinkage referred to by 
Mr. Severud & which can be erected in 
the field at present labor market at less 
cost than 4’ of brick. 


Corbetta: 


I am sure if you take Mr. Rheinstein’s 
4+’ x 8’ sections you have eliminated any 
danger of shrinkage, & if you are talking 
about shrinkage that might appear in 
mortar joints, I simply refer you to con- 
crete panel houses that have been in 
existence for 40 years. “There is no 
shrinkage. There is no plaster. There 
is no furring, no lathing, no brick work. 
They are pleasing in appearance. They 
don’t look like concrete. 

We built a concrete barge which is lying 
in the water today after 8 years & is ab- 
solutely watertight. It is open for in- 
spection for anybody to go see it. As a 
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Colonie Studio— Willimantic 


- demountable formwork on top floor acts as precise guide for setting precast wall panels & as forms for poured floor slab above—brick 


matter of fact, we are building a rather 
unique piece of precast concrete now that 
weighs 27,000 tons. It is the founda- 
tion for a steamship pier being built at 
Haverstraw, New York—375’ long, 
about 33’ deep & about 125’ wide. It 
has a hull 2’ thick with a number of 
bulkheads. 

It will be built in sections in a dry basin 
& when the basin is flooded the sections 
will rise & be brought out into the river, 
floated down the Hudson within two 
weeks & set into position at 15th Street 
& the North River. 

Those boxes are expected to be water- 
tight « they are watertight. We have 
contributed toward making them water- 
tight by a tremendous number of experi- 
ments in design of a mix of concrete that 
will dry slowly, & we have added a mix- 
ture to it to cause the concrete to dry 
more slowly than usual. It doesn’t 


shrink. 


Corrigill: 

I believe most architects here are con- 
cerned not with great engineering proj- 
ects such as the pier that Mr. Corbetta 
speaks of, but ordinary small dwelling 
units, or other buildings of that general 
size, & that is the sort of thing I was 
referring to. 


Severud: 

Well, I think Roger is a little too opti- 
mistic. Concrete is a misnomer. What 
is It anyway? It is a mixture that means 


one thing here & another thing there. 
American construction methods particu- 
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University of Connecticut dormitory building No. 4—McKim, Mead & White, architects 


AIA File No. Q 1.3 


Colonial Studio—Willimantic 


tep floor vertical panels set & edgeforms assembled ready for pouring roof slab window roughing installed—-note precast exterior finish 


on first floor 


larly are not conducive to scientific & 
laboratory control of concrete. It can 
be done for ships. It has to be done 
there & control has to be very accurate. 
We are not dealing with concrete of that 
kind so let us call it—well, job-mixed- 
material. We should be very careful 
that we do not go overboard & say that 
there is no shrinkage in concrete—be- 
cause there is, & we also have to remem- 
ber that in building a building, it isn’t 
only behavior of its outer wall, it is be- 
havior of outer wall as it relates to floor 
slabs, as it relates to roof slab, for in- 
stance, which is nowadays under a very 
heavy insulating blanket, « outer walls 
being exposed to elements will have dif- 
ferent behavior. 


We cannot afford to approve use of ex- 
posed concrete without caution since we 
are dealing with clients who have been 
using brick for so many years that they 
may get terribly annoyed if they see a 
crack. In brick work they take cracks 
as a matter of course because they are 
hidden by joints. 

We cannot afford to say we will take 
any kind of concrete & get good results. 
It cannot be done. But it can be done 
more readily when we are dealing with 
such techniques as explained where one 
slab is thoroughly smoothed out & oiled 
& then another slab is poured on top 
of it. 

With this technique & a thoroughly con- 
trolled concrete, we can approach the 
ideal that Roger Corbetta thinks 1s com- 


monplace. 


BULLETIN OF THE AMERICAN 


INSTITUTE OF ARCHITECTS 


He just mentioned to me that he meant 
that shrinkage can be controlled. Well, 
it still requires a good quality concrete, 
& we must also remember that due to 
lack of understanding of behavior of con- 
crete, many things have been done, un- 
fortunately that have given exposed con- 
crete a black mark. 


That is something we have to live down. 
We must therefore realize that for now 
our problems in the field may have to be 
met & solved by exposed brick. 

I am fully in sympathy with not going 
too fast because we cannot afford a 
failure. I just want to say this word of 
caution—however we are now entering a 
field in which there is much greater op- 
portunity & possibility of creating ex- 
posed concrete with excellent results. 
We have found, so far, we are better off 
economically & practically in using con- 
crete with insulating & finishing mate- 
rial than in trying to combine all of 
these in one wall of exposed concrete. 

I believe at the present time that ex- 
posed concrete, thoroughly controlled, 
used with caution & by people that know 
what concrete is, is now ready for prac- 
tical use, is being used, but for the most 
rigorous climates I would still go a little 
easy. 


Cain: 

A main consideration in this particu- 
lar job was economy, & as Mr. Corri- 
gill has stated, brick was cheapest. & 
that’s why it was used. Just consider 
that everything has a coefficient of ex- 
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pansion; a bigger area will develop a 
larger measurable expansion at its edge 
than a small piece. 

A brick, while it may expand & con- 
tract at same rate as a piece of concrete 
slab, does so in length of one brick, such 
a minute distance that no crack develops 
for practical purposes. 


Only problem we have had on these 
buildings is where we used concrete as 
an exterior facing—because joints do 
tend, under adverse weather conditions, 
to fall out when expansion & contraction 
is at maximum. 


Rheinstein: 


I would like to call attention to this 
particular form of precast unit construc- 
tion which is made in a factory under 
practically laboratory conditions—a great 
advantage over field production of pre- 
cast concrete. Io demonstrate point 
made about shrinkage & at same time to 
show how it can be overcome or how it 
can be controlled, I think a little story 
regarding development of this process 
might be interesting. 


We found that in order to get straight- 
line production, it was necessary to heat 
this construction to accelerate its setting. 
Then, when steel forms were struck, 
concrete invariably developed cracks. It 
was found that if immediately upon 
striking the form a wet blanket was 
dropped over the unit there would be 
no cracks. 


This shows two things—that shrinkage 
can be controlled &« how sensitive con- 
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University of Connecticut dormitory building No. 7—McKim, Mead & White, architects— 
roof slab poured & forms removed note metal slots in upper floor panels for brick anchorage 


University of Connecticut dormitories—McKim, Mead & White, architects—1949 project D 
1438 students 
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1952 


George H. Van Anda—Kent 


total cost $2,716,000 


crete is to temperature & humidity. 


When you get a block built in a factory 


under very careful controls, including 


temperature & humidity, I think you get. 


a product which is quite different. from 
ordinary field control. 

There are conditions where you cannot 
possibly get this. It is limited by shipping 
& it isn’t only way of making concrete 
wall sections, but it does overcome objec- 
tion of shrinkage & also, being hollow, 
it has unusual qualities of insulation. 


Taylor: 


Would it be possible to have advantages 
of burnt clay as a facing material in as 
large units as it is possible to fire (say 


12” x 24”) & have them cast integrally | 


with wall panels of concrete to avoid 
bricklaying ? 


Severud: 


It has been done. Flagstones have also 
been used in a similar way so that in 
effect the wall is an uptilted flagstone 
walk. It is a question of being careful 
in larger areas to avoid tendency of 
shrinkage at point where inert material 
is inserted. By careful shrinkage control 
it can be done & has been done. 


Lord: 


In these precast floor slabs, how are elec- 
tric conduits taken care of ? 


Price: 


A series of inserts to be cast in slab have 
been developed with cooperation of group 
that sets up the National Electrical 
Code. Full sets of details are available. 


Sargent: 


I have not heard anything said about sub- 
sequent volume changes due to different 
moisture contents in slabs. : 


Severud: 


It is obvious that it is much easier to 
create a dry concrete, a dry mix, when 
it is poured in layers & at the thickness 
of let’s say 6” or 8”, with practically 
no reinforcement. In these precast wall 
panel sections only reinforcement is at 
perimeter because it is at perimeter that 
cracks open up. If edges are held, 
cracks will usually not open up in the 
center. 


A medium is poured then with prac- 
tically no reinforcement to restrain flow 
of concrete so that it is possible to use a 
very, very dry mix indeed «& thereby 
create concrete that can stand weather 
to maximum extent. 
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CLIMATOLOGY 


note on regional climate analyses 
maps: 


x Boston area—March 1951 
XIII Charleston SC area—September 1951 


’ MAY HAVE BEEN noticed that these 
two maps seem different & perhaps in- 
correct in that the named cities whose 
regions are analyzed are not shown in 
white areas. Normally such white areas 
indicate limits of application of data 
taken directly from accompanying charts, 
without modifications in temperature, 
RH, snowfall, etc. Actually, white area 
indicates equality of all climate factors 
to chart data except winter sunshine. 
This is explained as a paradox in Dr. 
Siple’s data resulting from a decision not 
to integrate sunshine data with tempera- 
ture & humidity. This is probably justified 
since, on a small scale, variations in sun- 
shine do not affect average temperatures. 
On other hand, on a regional basis varia- 
tions in sunshine do affect temperatures. 
The maps were drawn by the House 
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Beautiful Magazine draftsman in accord- 
ance with the former decision. 


Proposed national climatological 
atlas: 


For efficient application of climate data 
we need two tools: 


@ a national climate atlas 


@ a microclimate manual 


Microclimate study techniques are devel- 
oping thru efforts of the Olgyay Brothers, 
Caudill at Texas A&M «& others con- 
cerned with daylighting, sun-control, 
condensation & storm protection. All of 
this work we are sure will eventually be 
integrated for easy communication to & 
use by architects. 

The climate atlas is also going slowly. 
The AIA has issued only the 15 original 
studies based on work by Dr. Paul Siple 
as shown on accompanying map. These 
were made available to us by House 
Beautiful Magazine & represent their in- 
vestment of $50,000. Dr. Siple has said 


there are “about 100 climates” in the 
US & scale of such a national atlas in- 
dicates a project costing several million 
dollars. It will mean billions of punch- 
cards to put 15-yr national data into 
usable form to augment 5-yr data avail- 
able when Dr. Siple made his 15 analyses. 
The atlas will require a new set of 
weather maps, charts & tabular data all 
of which will be of incalculable value to 
construction, engineering, transportation 
& agriculture. It’s a project worth talk- 
ing about with your Congressmen, 


boner—or took in by a native: 


Your Research Editor, in writing the 
introduction to the Portland, Oregon, 
regional climate analysis, reported that 
Portland held its rose festival at Christ- 
mas. It is true that roses may bloom 
there during the holidays but the festival 
—no! It’s in summer. The obvious error 
came thru naive eastern belief in the 
veracity of an utterly mendacious local 
character. 


i f regional climate analyses published e 
eee rani ot Blinote of region IV (arid southwest) was too complicated to map & area s 
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ptember 1949 thru January 1952 
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CLIMATOLOGY—-LITHOSPHERE HOUSE __ 


So many passing references to this idea 
of belowground living were made by Dr. 
Siple in his 15 regional studies that it 
was felt that subject deserved more ex- 
tensive treatment. Following notes illus- 
trate a scientist’s approach to non-con- 
ventional dwelling space. 


(from manuscript from which our 
Regional Climate Analysis XV—Denver 
Area (Jan 1952 supplement) was con- 
densed ) 


“Question of whether to have or not 
to have a basement confronts many a 
modern homemaker, architect & con- 
structor, There are definitely many ad- 
vantages to a basement besides that of 
providing a space for utilities, storage & 
heating plant. In some cases, however, 
cost of basements is prohibitive, as in 
those regions where basement must be 
blasted out of a rock instead of dug with 
steam shovel. Where construction of 
deep basement is feasible, it should be 
provided for following reasons: temp of 
ground deep below surface tends to re- 
main near av annual temp, which in case 
of Denver is 50°. At depth of 6’ to 8’, 
usual depth for a basement floor, temp 
ranges about halfway between this deep 
constant temp of 50° & av temp of pre- 
vailing month. In summertime, for ex- 
ample, av temp is about 71 or 72°. This 
means that basement floor temp will be 
around 60°, a condition too cool for com- 
fort even on hot days in Denver. For- 
tunately, dewpt temp is mostly below 60° 
so there is little likelihood that such a 
basement room would become sufficiently 
humid to favor fungus growth, mold or 
bad odors. But if basement room were 
heated to 70 or 75°, a comfortable living 
temp, humidity would be greatly reduced 
& condensation would not occur even on 
most humid davs. In fact, it would aver- 
age between 40 & 50%, an ideal level. 


winter conditions: 


In wintertime, temp of such a basement 
room would also go down as temp goes 
down out-of-doors, but at a slower rate. 
Av temp of coldest month, Jan, is 31°. 
(in Denver area) 


savings: 

This means that basement floor temp 
would be in neighborhood of 40° if it 
were not heated artificially. ‘Thus one 
can quickly see how much heat would 
be saved by heating a room that drops 
to only 40° in winter as compared to 


PAGE 16 


NOVEMBER-DECEMBER, 


house which rises into cold environment 
where surrounding air may drop to zero 
or below. Not only this, but basement 
is not exposed to winds that surround 
upper part of house sapping away its 
heat. Indeed, Denver area can reap 
considerable benefits by designing living 
quarters below ground level. Of course, 
ay person does not like living in a base- 
ment, cellar or underground. To combat 
this prejudice, author suggests using term 
lithosphere for living quarters beneath 
surface. Several other psychological fac- 
tors must be taken into consideration. 


light: 


If a lithosphere room is to be fully suc- 
cessful, it must be light. One is accus- 
tomed to ample windows in a living 
room. Windows are possible in a litho- 
sphere house either as skylights or by 
periscopic windows. A periscopic window 
has added advantage that one can select 
his view instead of being restricted to 
what is exactly outside window. ‘That 
is, a beautiful bush or scene can be 
brought into focus. Also, if there is a 
beautiful distant view a lens can be in- 
corporated to increase magnification or, 
if a neighbor’s house is very close one 
can use a reduction wide angle lens to 
give appearance of great distance be- 
tween houses, & to give illusion that one 
is looking off into distance. For sun- 
lovers periscopic windows can be adjusted 
to bring sun into any side of the house 
or from all four sides simultaneously. 


headroom: 


Another point of consideration is that a 
cellar or lithosphere living room must 
have adequate headroom so it will not 
appear like most basements where one 
has to duck pipes overhead. It is well 
to exaggerate height in order to destroy 
this illusion. Also, we associate with 
basements & cellars narrow, treacherous 
steps that are usually dark. Thus it is 
desirable for a lithosphere entranceway 
to be broad, with low riser steps, almost 
approaching a grand stairway entrance. 


heating: 


As for providing heat for lithosphere 
rocms, we have already noted that there 
is a surplus of solar heat in summer, but 
in lithosphere rooms there is a deficit. So 
what is more natural than to provide a 
means of letting in some of this solar heat 
to do job of raising temp in summertime. 
Heat stored in ground & walls will still 
benefit late into fall. This solar heat 
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can be provided by direct skylighting or 
by projecting S end of lithosphere beyond 
superstructure of house, providing an 
areaway type of entrance for sun directly 
into basement. This same location is an 
ideal arrangement, particularly in winter, 
for an indoor conservatory in which 
plants will receive sun & at same time 
can be reached for servicing from base- 
ment. Use of a thorough-going solar 
heating system, which is advisable in 
Denver area for heating a house, can be 
most efficiently applied to basement. That 
means, that if heat is placed down there 
to raise temp & make that area useful in 
summer, it assures quick amortization of 
the costs of solar heating system. In 
addition, if solar heating is applied to 
basement in fall, winter & spring, this 
heat is not lost as rapidly as it would be 
on upper floors, for as heat rises from 
heated lithosphere rooms it will rise into 
structures above ground. For those to 


whom lithosphere type structure would > 


appeal it is further suggested that if most 
livingrooms & bedrooms are placed in 
lithosphere portions, i.e. below ground, 
upper portion of house can be made to 
feature sun in all its glory. 


amenities: 


Entire upper portion could be one grand 
sunroom or playroom, where max amount 
of sunshine is available whenever sun 
shines. After all, when sun is down & 
it’s dark, we do not miss windows. For 
those who are tempted into the luxuries 
of lithosphere living but fear radical 
nature of such a house, good compromise 
is to back house into a hillside, particu- 
larly one in which S wall is exposed to 
get max advantage from sun, with E, 
N, «x W walls cut deeply into hillside. 
Here one can provide natural shelter 
from sun in daytime & a wind break that 
is perfect in nature for winter, & still 
have feeling of openness to S with max 
solar advantages. Possibilities of such 


a basement in Denver area are not to be. 


cast lightly aside. But it cannot be con- 


structed by merely placing a concrete - 


slab on cold foundation ground. Such 
a floor will be cool in summer but cold 
in winter & house owner will find that 
heating is difficult without loss of eff- 
ciency when starting with a cold floor. 


insulate slab: 


It is most desirable to place good dry 
insulation beneath concrete slabs & to 
heat slabs by means of radiant coils con- 
nected with central heating system or 
with solar heating system.” 
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ACOUSTICS OF SCHOOL BUILDINGS 


by BENJAMIN OLNEY* 


e splayed sidewalls reflect sound into side 


seats 


e@ non-parallel walls prevent ‘‘flutter’’ 


echoes 


e plane, rather than curved, rear wall pre- 
vents undesirable sound concentrations & 


echoes 


e splayed ceiling reflects sound to rear 


where most needed 


e@ low ceiling height conserves sound & 


acoustical material 


e tilted rear wall reflects sound usefully to 
rear seats rather than to stage or front 


seats as an echo 


plan & longitudinal section of audi- 
torium illustrating acoustically func- 
tional design 
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SITE & LAYOUT 


Site should preferably be in a quiet 
residential neighborhood. Rooms 
in which quiet is important should 
be kept at least 300 feet from busy 
highways or railroads. Strategically 
located earth embankments & dense 
trees or shrubbery planting are help- 
ful as screens against traffic noise. 
In designing a school building, keep 
essentially noisy rooms well sepa- 
rated from those requiring quiet. 
Auditorium should either be located 
in separate wing or separated from 
classroom areas by corridors, store- 
rooms or similar spaces. If band re- 
hearsal room must be located ad- 
jacent to auditorium & simultaneous 
use is intended, partitions should 
provide superior insulation (50 deci- 
bels or more—see below) & special 
sound-retarding doors should be 
used. Cafeteria & kitchen should be 
in a separate wing & their open 
windows should not face those of 
quiet rooms across a court. In multi- 
story buildings, isolated construction 
such as floors ‘’floated’’ on soft ma- 
terial & ceilings suspended on insu- 
lated hangers is usually required to 
give satisfactory insulation against 
impact sounds such as_ footfalls, 
hammering & certain machinery 
noises. 


THE ACOUSTICALLY - 
COMFORTABLE ROOM 


Acoustics of a room should be com- 
fortable. One should be able to 
understand speech without effort. 
Well-performed music should sound 
natural & pleasing if individual taste 
is satisfied. To achieve this com- 
fortable environment, sounds reach- 
ing a listener must be sufficiently 
loud to be heard without effort. 
They must not be unduly prolonged 
by echoes & by reverberation. The 
latter phenomena cause confusion 
of speech by exposing listeners si- 
multaneously to syllables being 
uttered at the instant & a composite 
of others uttered at instants just 
past. Neither should successive 
notes of music appear to overlap 
objectionably. Last, but equally im- 
portant, noise must not be present 
in a disturbing amount. 
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CONSERVING SOUND 


Adequate loudness is achieved by 
consideration of the following, ap- 
plying particularly to auditoriums 
but generally to any type of audi- 
ence room: 


e design seating space to keep aver- 
age distance from performer to 
auditor short as possible 


e keep ceiling height low as possible 
& shape walls & ceiling so that 
sounds are reinforced by reflec- 


tion from these surfaces with little — 


loss & inappreciable delay 


e slope floor sufficiently to insure 
sound reaching any auditor with- 


out passing closely over interven- — 


ing—& highly sound-absorptive- 
audience 


e use min amount of added sound- 


absorptive material necessary to — 


control reverberation 


“e use public address system if re- 


quired by size of room 


CONTROL OF REVERBERATION 


Excessive reverberation is caused by © 
too slow dying away of sound energy. 
It can be controlled by application 
of sound-absorptive material to 
room surfaces, but always at ex- 
pense of loudness. ‘‘Optimum re- 
verberation time” strikes a balance 
between these conflicting factors & 
permits best results to be obtained 
with min acoustic treatment for 
rooms of any size used for speech, 
music, or reproduced sound. Opti- 
mum is somewhat different for each 
of these uses. Such acoustic treat- 
ment also reduces noise level. 

Listeners describe rooms having ex- 
cessively long reverberation times by 
such terms as “‘echoey,’” ‘‘boomy,”’ 
“noisy,” 
up’; & rooms with too short rever- 
beration times as ‘’dead,"’ ‘“depress- 
ing,’’ “‘sound seems swallowed up.” 


} 
\ 


auditorium: 


A school auditorium must accom- 


modate a large variety of acoustic 
activities ranging from recitation by 
small children to band or orchestra 
concerts. This necessitates a com- 


“everything sounds mixed 
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promise value of reverberation time 
& demands careful attention to 
room shape & other acoustic factors. 
Drawings on page 18 show an audi- 
torium shaped for good acoustics. 
Amount of sound absorption neces- 
sary to achieve given reverberation 
time is directly proportional to vol- 
ume of room. An audience provides 
“free’’ absorption with one high 
school pupil being equivalent to 
about 4 square feet of typical acous- 
tic tile. It is economical, therefore, 
to adjust volume where feasible so 
that an audience of typical size pro- 
vides practically a!l absorption re- 
quired. It is customary to design 
auditoriums so that optimum re- 
verberation time occurs with 2/3 full 
audience. With use of fully or par- 
tially upholstered chairs, it is pos- 
sible to achieve optimum reverbera- 
tion time in properly shaped audi- 
toriums finished with conventional! 
materials such as wood, hard plaster 
or cement block without use of 
added sound-absorptive 
Upholstered chairs are valuable in 
Preventing acoustics from varying 
widely with size of audience, as a 
seated person effectively substitutes 
his own absorption for that of his 
chair. By keeping volume, & conse- 
quently absorption, to min & mak- 
ing effective use of walls & ceiling 
as reflectors, max conservation of 
sound is accomplished. 


material. 


An auditorium shaped for optimum 
acoustics will be attractive in ap- 
pearance as well as acoustically 
comfortable. (see photograph of 
Joseph Sears school auditorium) 


classrooms: 

Classrooms should be designed to 
provide optimum hearing of speech. 
Because of comparatively large vol- 
ume/occupant, some added absorp- 
tion is usually necessary. Common 
practice of applying acoustic mate- 
rial to the ceiling only does not pro- 
vide optimum hearing conditions. 
With this treatment reflections be- 
tween opposite walls are not subdued 
& harsh, ratiling effects are pro- 
duced. It is good practice to treat 
all space above chalkboards on at 
least two adjacent walls & place re- 
maining required absorptive mate- 
rial around edges of ceiling. Lower 
classroom ceilings reduce absorptive 
area required. 

Kindergartens require compara- 
tively heavy treatment because of 
large volume/pupil together with 
lower absorption & higher noise out- 
put of small children. 


Music rehearsal rooms: 

Acoustics of band & orchestra rooms 
should duplicate insofar as possible 
acoustics of auditorium & other 
large rooms where public perform- 
ances occur to avoid disconcerting 
change in acoustic environment. 
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This requires not only a suitable re- 
verberation time but also greater 
diffuseness than afforded by usual 
rectangular rooms & conventional 
treatment. Diffuseness is promoted 
by non-parallel walls, large convex 
or triangular wall corrugations & 
arrangement of acoustic material in 
strips & patches. Latter can be 
neatly accomplished by completely 
covering field of treatment with 
perforated facing & installing acous- 
tic material behind only where 
needed. (see drawing) 


audio-visual rooms: 

Reverberation time should follow 
motion-picture theatre practice with 
special attention given to shape & 
treatment of wall facing loud- 
speakers. 


gymnasium: 

Unless intended to be used fre- 
quently for speech & music pro- 
grams, acoustic treatment is not 
critical & is aimed chiefly at noise 
reduction. It is economical here to 
take advantage of acoustic prop- 
erties of certain building materials. 
Concrete blocks made with cinder 
& other 
have considerable but uncontrolled 
absorption. Advantage may also be 
taken of high absorption afforded 
by certain types of mineral fiber 
roof insulation by arrangements that 
provide effective acoustic exposure 
of under surface to interior of room. 


—Krantzen Studio 


Perkins & Will, AIA 


school auditorium—Kenilworth, Ill. 


elevation & plan 


e sloping ceiling 
e entire wall covered with perforated facing 
blanket 


e sound-absorptive installed in 


shaded areas only 


e non-parallel walls 


e heavily treated vestibule acting as “sound 
lock” 


e plywood splays on one wall 


band rehearsal room 
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miscellaneous rooms: 

Corridors should be heavily treated 
with absorptive material of high 
efficiency. Otherwise corridors act 
as effective noise conduits. Treated 
corridors contribute very substan- 
tially to general quiet. 


Cafeteria, kitchen, offices, library, 
etc, usually receive conventional 
noise reduction treatment. Charac- 
ter & type of absorptive treatment 
varies with use of each space. 


SOUND INSULATION & CONTROL 
OF NOISE 


walls & partitions: 


Unit used in rating sound transmis- 
sion is the decibel (db). A partition 
affording insulation of 30db permits 
only 1/1000 of sound energy strik- 
ing it to pass thru, yet moderately 
loud speech can be distinctly under- 
stood thru the partition. A 40 db 
partition passes only 1/10,000 of 
incident energy permitting loud 
speech to be barely understood but 
reducing normal speech to an un- 
intelligible murmur. Contrary to 
popular belief, application of sound- 
absorptive material to a wall surface 
has little effect on transmission thru 
wall. 


Transmission thru airtight walls & 
floors occurs entirely via mechanical 
vibration & diaphragmatic action. 
Therefore, transmission is depend- 
ent only upon structural character- 
istics of building. Massive, stiff 
structures are essentially sound-re- 
tardant while light, flimsy, vibratile 
structures readily transmit sound. 
Homogeneous walls are usually 
poorer insulators than composite 
walls of equal mass having soft or 
springy materials, or dead air spaces 
interposed between dense, massive 
members. 


Comparative data on some typical 
partitions are shown in the draw- 
ings. It should be understood that 
there are many other types of ma- 
sonry & frame partitions that afford 
equivalent insulation. 


Plastering one or both sides of light- 
weight, porous concrete blocks is 
essential. If plastering is omitted on 
partition shown at bottom of draw- 
ing insulation will drop to about 
I1db. This is inadequate for any 
situation in a school building. 


* Mr. Olney is senior partner in the firm of 
Olney & Anderson, consultants in acoustics 
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doors & windows: 

These are weak spots in sound in- 
sulation. They must be essentially 
airtight to be fully effective. Pos- 
sible insulation afforded by a heavy 
door can be reduced by cracks 
around edges to the insulation af- 
forded by a much lighter but well- 
sealed door. Special heavy doors 
with gasketed stops & automatic 
threshold closers are justified for 
use in music practice rooms having 
highly insulative, dividing & enclos- 
ing partitions. 

Heavily treated vestibules can be 
made to serve as “sound locks’’ & 
effectively double insulation pro- 
vided by a single door. (see drawing 
of rehearsal room) 


ventilating system: 

Motors & fans should be mounted 
on correctly designed vibration iso- 
lating supports & should be chosen 
for low noise. Loose fabric or rubber 
sleeves should be used to isolate fans 
from ductwork. Airflow noise at 
grilles is usually negligible for air 
velocities below 1000 feet/minute. 
Lining ducts with sound-absorptive 
material reduces transmitted noise 
& crosstalk between rooms. 


heating plant: 

Certain types of oil burners produce 
high noise levels. This should be 
considered in locating boiler room 
& designing its walls. 


public address systems: 
Many school auditoriums are so 
large that, in spite of most advanced 


acoustic design, unaided juvenile © 


speaking voices cannot be satisfac- 
torily heard in all seats. Some au- 
thorities recommend a public ad- 
dress system in any school auditor- 
ium exceeding 50,000 cubic feet in 
volume. 


It is best to use only a single group 
of loudspeakers located over center 
of proscenium opening with  indi- 
vidual loudspeakers sufficient in 
number & so aimed to cover audi- 
ence area adequately. Suitable ac- 
cessible space for loudspeakers 
should be provided in original build- 
ing plans. In auditoriums like those 
illustrated loudspeakers may often 
be concealed in a cove located be- 
hind center of front ceiling splay, 
with opening in splay covered with 
acoustically transparent fabric. 


typical use & 
description 


band rehearsal rooms 
3” cinder concrete slabs 
plastered outer faces 
no ties 


individual music 
practice rooms 

3” cinder block 
plastered both sides 


classrooms—forced 
ventilation, closed windows 
4” hollow clay tile 
plastered both sides 


classrooms—ventilated 
thru open windows 

4” pumice cement block 
plastered one side 


partition section 


sound trans- 
mission loss 


51 db 


45 db 


Regt he eae 
SPOR 


40 db 


35 db 


some partition details—other constructions in masonry or frame may give 


equivalent insulation values 
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_ COMMITTEE PROGRAM 


ON 9 DECEMBER Joseph H. Abel, 
AIA, appeared before the Executive 
Committee of the Board to present a 
report of the Committee on Account- 
ing Methods & Office Practice. This 
comprehensive report, based upon 
Program outlined in these pages in 
September-October BULLETIN & 
restated at a recent meeting of the 
committee, will be referred to the 
Directors for study prior to & further 
consideration at the March meeting 
of the Board. 


OFFICE PRACTICE NOTES 


OVER 1000 COPIES of “‘Instruc- 
tions” for the Standardized Account- 
ing Method for Architects have been 
sold. Without doubt a large per- 
centage of these are being used by 
firms who are making use of the 
system in their business. A ques- 
tionnaire is being prepared which 
will go to all buyers of the ‘’Instruc- 
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OFFICE PRACTICE 


AIA Committee on Accounting Methods & Office Practice 


tions’’ & from this survey will come 
a clearer idea of the system's actual 
use & success. The survey will be 
reported in these columns. 


A MICHIGAN ARCHITECT has 
asked if a list of architectural per- 
sonnel job classifications has been 
developed as a part of Standardized 
Accounting Method for Architects. 
Answer is no, but this item is on 
agenda of the AIA Office Practice 
Committee. If real need for such a 
list exists it will be developed & sub- 
mitted for membership approval. 


AlA COMMITTEE ON SCHOOL 
BUILDINGS has requested that a 
concise definition of a square foot 
of building area be developed. A 
cubic foot of building should also 


) ss CERTIFICATE 
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be re-defined, particularly for base- 
mentless structures. The Office 
Practice Committee will welcome 
suggestions & definitions currently 
being used. 


FORMS 


The Institute now has standard 
“Certificate for Payment’’ forms 
available for use of the profession. 
These are certificates with which 
contractor can draw upon owner for 
periodic payments during course of 
construction. 


There are three forms which when 
used together provide a complete 
accounting of project contract sum 
& which reduce architect’s work of 
preparing monthly reports for owner 
to a minimum. 


The AIA Committee on Standard- 
ized Accounting developed these 
along with the AIA Accounting Sys- 
tem for Architects. After being in 
use over the country for almost 
three years, they have received many 
commendations. They are recom- 
mended for use by all practicing 
architects. 

CHECKLIST OF BOOKKEEPING 

& ACCOUNTING PROCEDURE 
Accounting is an important part of 
an architect's office routine. Federal 
income tax regulations make ac- 
counting records of some kind neces- 
sary & the day when checkbook 
stubs can be safely used as office 
records has long since departed. 


Checklist of bookkeeping & account- 
ing procedure following on next page 
has been designed for use with the 
Institute’s Standardized Accounting 
for Architects but is generally ap- 
plicable to any system. 


List is designed to set up book- 
keeper’s routine to eliminate omis- 
sions & facilitate rapid checking of 
various operations. Please note that 
numbers in parenthesis refer to AIA 
accounting forms. 
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CHECKLIST OF BOOKKEEPING & ACCOUNTING PROCEDURE . 


WORK DONE DAILY 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


enter checks (withdrawals) in cash 


journal (101) 


distribute amounts to proper expense 
columns (101-102-103-104) 


enter receipts (deposits) in cash journal 
(101) 
distribute receipts to fee &/or misc 


columns (102) 


enter receicts in client’s account ledger 


(301) 


enter direct & reimbursable expenses 
& receipts on job cost records (411) 
salary & all other amounts are entered 
at time of payment 


4 principal classifications of expenses: 
e indirect 
overhead—— rent —— supplies — tele- 


phone indirect salaries—general 
office expense, etc 

e direct 
items chargeable directly to indi- 
vidual jobs 


® reimbursable 


surveys—long distance phone calls 
travelling expenses, etc 


@ non-expense items 


furniture—equipment—notes re- 
ceivable, etc enter in non-expense 


column (102) 
fixed assets record (403) 
investment record (404) 


figure bank balance & enter it on cash 
journal (101) at convenient intervals 


miscellaneous notes: 


WORK DONE WEEKLY 


(1) 


(2) 
(3) 


(4) 


_ (5) 


(6) 
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complete time record sheets (601) & 
enter salaries & deductions 


write pay checks 


enter salaries on individual employees 
earning record (402) 
(enter vacation time in column pro- 


vided) 


enter checks in payroll journal (201]- 
202) 


enter totols from payroll journal in cash 
journal (101) 


distribute gross salary amounts to in- 
direct & direct expense columns in cash 
journal & credit amounts deducted for 
FOAB, withholding taxes, & any other 
deductions (104 & 101) 
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(7) 


(8) 


(9) 


(10) 


(11) 


distribute amounts from time record 
(601) to job distribution record (203) 


check totals distributed with totals on 
payroll journal (202) 


enter totals on individual job cost rec- 
ords (401) Lae 
salaries are in 4 classifications: 


principal’s time—direct 
principal’s time—indirect 


employee’s time—direct 


employee’s time— indirect 


direct time—that spent directly on jobs 
sketching—drafting—con ferences 
specification writing—surt ervision, 
etc 


indirect time—not spent on individual 
jobs 
general office work—vacations— 
holidays, etc 
vacation time due employees should 
be credited on individual employees 
records (402) according to office 
standards 


check petty cash—cash on hand plus 
vouchers should always equal $ 
When necessary make out check for 
amount of vouchers on hand & dis- 
tribute amounts paid to proper columns 
in cash journal (101 to 104) 


miscellaneous notes: 


WORK DONE MONTHLY 


(1) 


(2) 


(6) 


(7) 
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pay current bills, enter checks in cash 
journal & distribute amounts to proper 
columns (101 to 104) 


check duplication invoices—classify as 
to type: 
e indirect expense 


marked office-prints for 
office use, promotion, etc 


general 


e direct expense 
prints to be paid for by architect for 
individual jobs 

e reimbursable expense 
prints to be paid for by the client 


enter direct & reimbursable expenses on 
job cost record (401) 


prove direct costs to job cost record 
see instructions part 4 chapter 24 p 3) 


total columns in cash journal for cur- 
rent month (101 to 104) 


make preliminary trial balance (501) 


enter totals in general ledger (301) & 
compute balances 


(8) 


(9) 


(10) 
(11) 


(12) 
(13) 


(14) 


make final monthly trial balance from 
ledger (501) 


compute monthly indirect cost factor 
(504) 


total amounts on job cost records (401) 


enter amounts due in client’s account 
ledger (301) 


make out monthly bills to clients 


deposit FOAB & withholding deductions 
with Federal Reserve Bank before 15th 
of month (use US Treasury Department 
form 450-A, revised) 


miscellaneous notes: 


WORK DONE QUARTERLY 


(1) 


(2) 


send in tax returns 

e federal withholding tax 

e FOAB 

e state unemployment tax 

e state withholding tax, etc. 


miscellaneous notes: 


WORK DONE ANNUALLY 


(1) 


(2) 


(3) 


(4) 


** 


send in annual statements on tax re- 
turns: 


e internal revenue 
copies to employees & any other in- 
dividuals for whom information re- 
turns are required 
federal excise tax if more than 8 
employees 


e state tax returns 


close accounts for year 
e make adjusting entries 


e make closing entries—in general 
ledger (301) 


e final trial balance (501) 
e profit & loss statement (503) 
e balance sheet (502 


fill in partnership income returns (fed- — 


eral, state & local) 


miscellaneous notes: * * 


note here for use of office personnel any 


pertinent information regarding your in- 
dividual office standards & procedure, 


ie legal holidays given, vacation time &— 
a policies, etc. Space is also pro- — 
vide 


BULLETIN OF THE AMERICAN 


for such notes under each section. 


INSTITUTE OF ARCHITECTS 


j 


1953 product literature competition 


There will be a 1953 Product Litera- 

ture Competition sponsored jointly by 
The Institute and The Producers’ Coun- 
cil. 
_ These competitions provide an excep- 
tional opportunity to indicate to those 
who prepare & distribute product litera- 
ture the character of information 
deemed of most technical «& practical 
value to the architect in the appraising, 
selecting, & specifying of products «& 
equipment employed in construction. 

Literature will be judged in the fol- 
lowing four classes: 


Class I. Literature Concerned Primarily 


With Basic Technical Information. 

Literature Offering Technical In- 

formation Confined To The Par- 

ticular Products of a Single Man- 

ufacturer. 

Class lil. Literature of a Promotional Na- 
ture. 

Class IV. Space Advertising Directed Pri- 
marily To The Architect. 


Class Il. 


Members of The Institute are urged 
to submit nominations of product litera- 
ture deemed worthy of consideration by 
The Jury of Award. 

Such nominations to be identified by 
titles & names of sponsors, addressed to 
The Department of Education and Re- 
search, AIA, 1735 New York Avenue, 
N.W., Washington 6, D.C. 

All nominations must be received not 


later than March 31, 1953. 


chapter representatives for collabo- 
ration with the department of educa- 
tion & research: 

Anthony Amendola has been appointed 
to succeed Herman M. Sohn as Repre- 
sentative in the Brooklyn Chapter. 


appointments to committees: 


John W. McLeod, of the Washington- 
Metropolitan Chapter, has been ap- 


_ pointed a representative of The Insti- 


tute on ASA Sectional Committee z65 
on Area of Buildings. 

Clarence H. Wick, of the Oregon Chap- 
ter, has been appointed as representative 
of The Institute on a Committee of The 
West Coast Lumbermen’s Association 
for review of the Association’s Douglas 
Fir Use Book. 

Theodore Irving Coe, Technical Secre- 
tary, as representative, & Irwin S. 
Porter, as alternate, have been reap- 
pointed as members of ASA Building 
Code & Construction Standards Corre- 


yy lating Committee, for the two-year term 


beginning January 1, 1953. 
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Ira H. Davey, of the New Jersey Chap- 
ter, has been appointed representative of 
The Institute on ASA Sectional Com- 
mittee A39 on American Recommended 
Practice for Window Cleaning. 

James A. Wares, of the Chicago Chapter, 
has been appointed a representative of 
The Institute on ASA Committee A39 
on American Recommended Practice for 
Window Cleaning. 

George E. Tumey, of the Long Island 
Society Chapter, AIA has been appointed 
representative of The Institute on ASA 
Sectional Committee Z48, Methods of 
Marking Compressed Gas Cylinders to 
Identify Content. 

James B. Newman, of the New York 
Chapter, has been appointed a Represen- 
tative of The Institute on The American 
Standards Association Sectional Commit- 


tee Z65 on Building Areas. 


new council members: 


Following are new members of The 
Producers’ Council: 


Herman Nelson Unit Ventilator Products 


Department 

American Air Filter Company, Inc. 

215 Central Avenue, Louisville 8, Kentucky 
Charles S$. Stock, National Representative 


The Hough Shade Corporation 
1029 South Jackson Street 
Janesville, Wisconsin 
R. J. Mergener, National Representative 


Crane Company 
836 South Michigan Avenue 
Chicago 5, Illinois 
F. F. Elliott, National Representative 


Masonite Corporation 

111 West Washington Street 

Chicago 2, Illinois 
Paul B. Shoemaker, National Representa- 
tive 


the waterproofing doctor is ‘Johnnie 
on the Spot”’ 


One enterprising waterproofing company 
doesn’t propose to wait for a possible 
invitation to deal with leaking condi- 
tions. 
This, “don’t say I didn’t warn you,” 
company keeps an eager eye out for new 
structures. 
As owner, architect & builder feel in a 
congratulatory mood as their joint ven- 
ture reaches the dedicatory stage the 
owner is roused from a sense of care- 
free proprietorship on receiving the fol- 
lowing: 
“We wish to call your attention to a 
matter of vital importance regarding 
the brickwork on your new building.” 
“Tt is common knowledge that most 
new buildings are fracturing & leak- 
ing thru the mortar joints, causing 
irreparable damage to the wall struc- 
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ture, stained brick work, « damage to 

the interior plaster & decorations.” 
This is like telling a proud parent his. 
offspring will come to no good end. 
In view of the great number of masonry 
structures that develop no “fracturing & 
leaking thru mortar joints,” recourse to 
remedy offered by this company, in ab- 
sence of evidences of moisture penetra- 
tion, would be like insisting on medica- 
tion though no evidences of ill-health 
could be detected. 
While this self-interested warning may 
not achieve its obvious objective, it is 
quite likely to raise doubts in mind of 
owner as to reliability of his builder & 
watchfulness of his architect. 


research provides economical attic 
space 


As a part of the Small Homes Council’s 
research study, sponsored by H&HFA at 
University of Illinois, an economical — 
form of truss has been designed which on 
a 24’ roof span will provide a second 
floor room 12’ wide with a ceiling height 
of 714’ the full length of house. 

Use of these trusses also does away with 
need for load-bearing partitions. Details. 
of this economical truss construction will 
be available on completion of tests be- 
ing made for a snow load equivalent to 
5’ of snow/sf while bottom member, 
which supports floor of upper story, 1s. 
subject to 30 psf. 


suggested guide to bidding proce- 
dure * 


The Foreword to the above document 
states, “to eliminate waste & establish a 
friendly spirit of cooperation between 
the contracting parties & the architect, & 
to obtain other objectives, the procedure 
described in this document is offered 
as a guide. It is believed that the best 
interests of the architectural profession 
will be furthered if its members will ad- 
here to this procedure, & that if contrac- 
tors & subcontractors will support this 
procedure they will further their own in- 
terests, the interests of the architect & 
the public.” 

This guide to an important stage in a 
construction project, reflecting coopera- 
tive thinking of both architect & con- 
tractor, was developed by The Institute’s 
Committee on Contract Documents & 
a Special Committee of the Associated 
General Contractors of America, & has 
been approved by both organizations. 

In adopting & applying its recommended 
procedures many difficulties & sources of 
criticism which sometimes precede award- 
ing of contracts will be avoided. 
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* Copies of 4 Suggested Guide to Bid- 
ding Procedure, A1A Document No. 
333, may be obtained upon request for 5¢. 


designation of sureties by public 
bodies: 

The grasping hand of bureaucracy tends 
to reach further & further into even the 
details of industrial operation. 

A significant example is requirement of 
certain public bodies that they desig- 
nate the surety companies for contrac- 
tors awarded construction contracts by 
such bodies. 

This practice is contrary to recom- 
mended practice of the Association of 
Casualty « Surety Companies, represent- 
ing 110 responsible casualty & surety 
companies, which recognizes that rela- 
tionship between contractor & his surety 
is close & confidential, similar to rela- 
tionship between contractor & his bank. 
The Association is also of the opinion 
that restriction to a designated surety 
unfamiliar with qualifications of a con- 
tractor may result in delay, incon- 
venience, imposition of unnecessary 
stringent underwriting conditions, & pos- 
sibility of declination with consequent 
impairment of contractor’s bonding 
record, 


The Associated General Contractors of 
America have expressed emphatic disap- 
proval of any departure from traditional 
practice of permitting contractor to se- 
cure surety bonds for performance of 
work from a reputable company of his 
own choosing. 


The Board of Directors of The Institute 
has approved the following statement 
prepared by The Executive Committee 
of The Institute’s Committee on Con- 
tract Documents as the policy of The 
Institute: 


“The Executive Committee of the 
Committee on Contract Documents 
belives that where contractors are re- 
quired to provide surety bonds they 
should be left free to secure them from 
such companies as they see fit and that 
it is an undesirable practice to require 
such bonds to be purchased locally or 
through some specified agent or com- 
pany. It is proper for the owner to 
reserve the right to approve the surety 
company & the form of bond but such 
approval should be based on the pro- 
priety of the form & on the financial 
soundness of the company & its known 
administrative policies in handling 
cases of default & should not be arbi- 
trary for the purpose of forcing the 
use of any particular company or 
agent.” 
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air conditions suitable for bringing 
in kiln dried trim ** 


It would appear water plays a promi- 
nent part in getting a building put to- 
gether, whether it is unwanted & we are 
trying to keep it out, or whether it is 
needed & we are trying to get it in, as 
in the cases of humidity & Arnone re- 
spectively. 


Another kind of water, wanted first & 
unwanted later, is the tremendous 
amount brought into a house in mason 
work, tile work, & plastering. 

In a residence under construction the 
plastering, cellar floor, & tile work were 
completed in January. Some 3 weeks 
later the house appeared to be dry 
enough to receive delivery of wood trim 
which mill reported had a moisture con- 


tent of 6%. 


To further check conditions within 
house a hygrometer was placed in a 
central location which registered 65% 
RH at 65° F. Later on the same 
hygrometer had dropped to 407% at 65° 
F. We had thought of trying the 
“divide & conquer” technique by priming 
trim before delivery, thus separating 
aristocratic moisture in trim from rabble 
of moisture in air, but decided this was 
evading question & smacked of defeat- 
ism, so returned to problem of finding 
what RH is equivalent to or in equilib- 
rium with trim having 6% moisture 
content. 


In the ASHVE Guide a table was dis- 
covered which included moisture con- 
tent of various substances, including 
wood, or average timber, expressed in 
percent of dry weight at various RH’s 
For wood at 6 To moisture content equiv- 
alent humidity is 31.5° F. (see below) 


The simple answer to problem is to test 
air in building with a hygrometer & 
don’t bring trim in until it shows 30% 
relative humidity. Of course on a rainy 
day in summer I don’t know what you 
are going to do about it, but that is 
your problem. 


**Condensed from paper presented lag) (Ck, G8. 
Tucker AIA, Central New York Chapter. 


insulated built-up roofs: 


Notwithstanding generally satisfactory 
performance of built-up bituminous roof- 
ing, conditions sometimes develop which 
range from small surface blisters, con- 
fined to surface of roof & known in the 
industry as “blueberries,” to structural 
blisters which result in roof failures « 
causes of which are difficult to detect. 


Structural blisters differ from ‘“‘weather 
blisters” in that they are found within 
roofing plies & occur in many forms of 
deformation of built-up roofing. They 
are caused generally by expansion of 
trapped air & water vapor, moisture or 
other gases which may be given off by 
felts. 


Roofing as a sealed unit is subject to 
sun heat which tends to expand air 
trapped within roofing during construc- 
tion. 


Moisture or water within or between 
felts will form vapor when it evapor- 
ates which when heated results in 
pressure rise with increase in volume 
which develops blistering or ballooning 
of felts. This effect is greater during 
warm weather & further exaggerated 
when subject to direct sun rays. Blisters 
may be formed between any layers of 
roofing felts or between roof deck & 
first ply of felt. 


Where upper plies are not solidly mopped 
or do not have proper adhesion, expan- 
sion of air or gasses may continue 
through various channels until it finds 
relief. If no escape is available expan- 
sion of felts may exceed rupture strength 
at which point roofing fails. 


Opening which results admits external 

water which is likely to set up further 
expansions & thus contribute to wide- 
spread roof damage. 


Where insufficient pressure fails to rup- 
ture roof surface & decrease in tempera- 
ture, & consequent reduction in pressure, 
results in a lowering of blisters, “alliga- 
tor ridges” usually remain which, while 
not indicating lack of water tightness, 
render roofing more vulnerable to punc- 
ture, & erosion of surface mopping from 
raised ridges is likely to lead eventually 
to roof failure. Importance of using 
dry materials & of preventing entrap- 
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ment of moisture or air pockets between 
successive plies of felt cannot be over- 
stressed. 

This includes not only results of in- 
clement weather but presence of early 
morning dew, & latent moisture in felt. 
a There are two other sources of possible 
moisture which should be guarded 
against. 

e residual moisture within roof deck con- 

struction 
e water vapor within building, particularly 
when accompanied by high humidity 

It is also of importance that each ply of 
roofing felt be laid smooth, well mopped 
& broomed «x with perfect adhesion 
through out entire area between the sev- 
eral plies of felt. 

An adequate vapor seal should be pro- 
vided when necessary to keep tempera- 


key 
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d—diagrams s—sketches 
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Standards & publications available from 
the Superintendent of Documents, Gov- 
ernment Printing Office (GPO) Wash- 
ington 25, D.C. (Stamps not accepted) 


A Survey of Housing Research 


Housing & Home Finance Agency. GPO, 

1952, 7% x 10%, 723p $3 t 
Report of survey conducted by Building 
Research Advisory Board for' HHFA. 
While limited by title to housing re- 
search, much of research reported is ap- 
plicable to other building types. Scope 
comprises: physical sciences & technology ; 
materials, structure, equipment, equip- 
ment: human needs; hygiene, physiology, 
psychology, sociology: planning; urban & 
site, design: construction economics; or- 
ganization, methods, labor: economics; 
general, costs, finance, demand, manage- 
ment: law; regulation, legislation, ad- 
ministration, 
Survey covered 861 organizations com- 
prising 220 educational institutions, 46 
foundations & non-profit organizations, 
187 commercial laboratories, 408 trade 
associations, & professional societies. 
About 70% of projects reported are 
technological, 30% in social sciences & 
non-technological. 
All reported research is classified in two 
major sections of report; by subject, « 
by organization. This pioneering effort 
will be of greatest value to organizations 


BULLETIN OF THE AMERICAN 


INSTITUTE OF ARCHITECTS 


ture of interior surfaces below dew 
point temperature of air in contact with 
same. A vapor seal also prevents trans- 
mission of moisture from roof deck to 
insulation, if any, & built-up roofing. 

While pitch or tar & gravel products are 
recommended for roofs of low pitch, 
preferably 14” or less per foot but never 
exceeding 2” per foot, on steeper slopes 
asphalt products should be used. Under 
no circumstances should asphalt products 
be used with pitch or tar products. 
Presence of moisture on ceilings under 
built-up roofing quite naturally points 
to defects in roofing. This, however, is 
not necessarily the case. Water vapor 
which is present within building, in ab- 
sence of adequate vapor barriers, & par- 
itcularly when aggravated by high hu- 
midity, can result in condensation on 
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planning research programs. For indus- 
try, generally, it provides a guide to 
sources of up-to-date information on al- 
most every aspect of housing. 


Water-Resistant Organic Adhesives for 
Installation of Clay Tile 
(Commercial Standard 181-52) GPO, July 
1952, 6 x 9, 16p 5¢d 
Covers minimum requirements & meth- 
ods of test for stability in storage, shear 
strength under various temperatures & 
conditions of use, shear strength in in- 
tervals of time, cohesive strength imme- 
diately after application, solubility in 
water & resistance to mold. 
Includes requirements for manufacturer’s 
instructions for installation, labeling « 
declaration of ‘compliance with the 
standard. 


Polystyrene Plastic Wall Tiles, and Adhe- 
sives for Their Application 
(Commercial Standard 168-50) GPO, July 
1950, 6 x 9, 19p 10¢ d 


Covers methods of test, materials, re- 
quirements for workmanship, tolerances, 
thickness, opacity, colorfastness, & other 
details of manufacture which should in- 
sure a satisfactory product for wall &/or 
ceiling installation in private & multiple- 
unit dwellings & in commercial, indus- 
trial & other types of buildings where a 
non-absorbent, sanitary surface is de- 
sired. 


Wood Shingles: Red Cedar, Tidewater Red 

Cypress, California Redwood 
(Commercial Standard 31-52; supercedes 
CS31-38) GPO, October 1952, 6 x 9, 13p 
5¢ t 
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cold side of roof which, in melting, ap- 
pears as moisture within building. 
hardware: 

As reported in the Industrial Research 
Newsletter of the Armour Research 
Foundation of Illinois Institute of Tech- 
nology, Executive Vice President Dun- 
ning of Yale & Towne Manufacturing 
Co. warned that makers of builders’ 
hardware must expand research activities 
or risk loss of markets to other industries 
or foreign competitors. 

Claiming that customers are entitled to 
benefits which can only accrue from sus- 
tained research & development work, he 
stated these benefits include styling to 
accommodate advances in architectural 
design, application of new materials & 
development of new principles of product 
construction. 


Provides a minimum specification for the 
highest commercial grade of sawn wood 
shingles of the three species, known as 
“No. 1 grade.” Covers length, width, 
thickness, grain, characteristics, color, 
packing & grading tolerances for these 
requirements. 


Housing research 
Housing & Home Finance Agency. GPO, 
Spring 1952, 8% x 11, 69p 30¢ s 
Includes articles on importance of con- 
versions in current housing trailer coach 
survey for 1950, outline for research on 
building regulations, Will Science Plan 
the Home of Tomorrow? development 
of national plumbing code, snow load 
studies. 


Plumbing fixture arrangement 
Housing & Home Finance Agency. (Con- 
struction Aid 1) GPO, June 1952, 8% x 
11, 18p 15¢ s 
Guide to simplified design of plumbing 
fixture arrangement to conserve critical 
metals & manpower & reduce installation 
& operating costs. 


Roof gutters 
Housing & Home Finance Agency. (Con- 
struction Aid 2) GPO, June 1952, 8% x 
11, 11p 10¢ s 
Guide to use of alternate materials to 
conserve critical metals & reduce costs 
in roof gutter construction. 


House & site united 
Housing & Home Finance Agency. (Con- 
struction Aid 3) GPO, June 1952, 8% x 
12 7ipmlisces 
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Guide to elimination of waste in man- 
power & materials & to obtain a better 
product at reduced cost thru proper 
planning of house & site. 


Steel fence posts—field & line type (pro- 
duced from hot-rolled steel sections) 


(Commercial Standard 184-51) GPO, 5¢ 


Provides specifications for form, dimen- 
sions, weights, finish, & industry practices 
for steel fence posts of field & line type 
currently in general use & demand. 


Latex foam mattresses for hospitals 
(Commercial Standard 182-51) GPO, 5¢ 


Covers sizes, minimum requirements & 
methods of testing for one grade of latex 
foam mattresses for hospitals. 


Windowless structures, a study in blast- 
resistant design 


(Catalog No FCD 1.6/3:5-4) GPO, 1952, 
161p $1 dgpt 


Part I describes methods « procedures 
for designing windowless structures based 
on dynamic properties of loading. Part 
II presents principles, methods « form- 
ulas for determining magnitude, duration 
& distribution of atomic blast loads on 
windowless structures. Publication is 
of particular interest to architects «& 
engineers concerned with design of con- 
ventional structures since many such 
structures can be made blast-resistant in 
whole or in part by addition of relatively 
inexpensive design features. 


‘Control of nonsubterranean termites 


(Catalog No Al. 9:2018) GPO, 1950, 16p 

10¢ s 
Nonsubterranean termites cause wide- 
spread damage to structural timbers «& 
other wooden objects particularly in 
warm humid regions. ‘This booklet con- 
tains controls, prevention & remedial 
measures. 


BOOKS & PAMPHLETS 


American Recommended Practice of Indus- 
trial lighting. AJl.1-1952. 


Sponsored by the Illuminating Engineer- 

ing Society. 1860 Broadway New York 23, 

NY August 1952, 814 x 11, 40p dgsv 50¢ 
A complete revision of the 1942 edition 
reflecting recent progress in lighting ap- 
plication & development of new _ tech- 
niques & concepts. Emphasizes bearing 
of lighting on safety & in providing effic- 
ient & comfortable seeing as an aid to all 
types of industrial operation & conserva- 
tion of vision & energy. 
Contains recommendations based on 
analyses of individual seeing tasks & their 
environments; discusses lighting quality 
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& quantity & covers such topics as day- 
lighting, maintenance & supplementary 
lighting; with photographs of modern 
lighting in industrial interiors. 
Facing tile 
Facing Tile Institute, 1520 18th Street 
N. W. Washington 6 D. C. 1952, 8% x 11, 
28p tp 
A booklet illustrating « describing struc- 
tural glazed & unglazed facing tile con- 
forming to ASA Modular Standards, 


with details of units & specification data. 


“Automatic” Spray Sprinkler 
Automatic Sprinkler Corporation of Amer- 
ica Youngstown 1 Ohio 1952, 8% x 11, 
4p vts 


A bulletin illustrating « describing an 
improved type of sprinkler head provid- 
ing increased spray action. 
Code Manual for the State Building Con- 
struction Code 
New York State Building Code Commis- 
sion 1740 Broadway New York 19 N. Y. 
November 1 1951, 8% x 11, 279p $2 dstp 


Following the promulgation of the State 
Building Construction Code, applicable 
to One- and Two-Family Dwellings, the 
New York State Building Code Com- 
mission has published a companion Code 
Manual. 

In addition to providing a guide for 
building officials, architects, engineers, 
builders, owners, & others of assistance 
in the interpretation, application & en- 
forcement of the State Building Con- 
struction Code the Manual illustrates & 
describes techniques of construction, ac- 
ceptable under the provisions of the Con- 
struction Code, & of general informa- 
tional value. 

In this Manual the New York State 
Building Code Commission has estab- 
lished a pattern that can be followed 
with advantage particularly in the de- 
velopment of “Performance” codes. 


American School and University. Vol. 24 


American School Publishing Corp., 470 4th 
Avenue New York 16 N. Y. 1952-53, 8% x 
11, 1007p bound $5 dvp 


Presents a wide variety of subjects by 
well-known architects, educators, & 
others concerned with various phases of 
the planning, equipment, maintenance, « 
modernization of schools. 

Includes a well indexed manufacturers’ 
catalog section. 


How to build small homes council closet- 
wall non-load-bearing partition 
Small Homes Council, University of Illinois 
Urbana Illinois 1952, a sheet of details 
folding to 8% x 11, 10¢ pt 
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Details illustrating & describing con- 


struction of thin-wall panels combined 
with closet units, with list of materials. 


How to build small homes council’s “W” 
truss, 20’-8” to 32’-6” spans 
Small Homes Council, University of Illinois 
Urbana Illinois 1952, a sheet of details 


folding to 8% x 11, 10¢ pt 


Illustrating & describing details of con- 


structing a simplified truss suitable for 
small home use, with tables of dimensions 
& quantity of materials required. 


Oil Interception 
Josam Manufacturing Company, Josam 
Building Cleveland 13 Ohio 1952, 8% x 11, 
6p dt 
Illustrates & describes equipment to in- 
tercept oil, gasoline, or similar liquids, 
from discharging into the drainage sys- 
tem. 


Geometry of Classrooms as Related to 
Natural Lighting and Natural Ventilation © 


(Research Report No. 36.) William W. 
Caudill, AIA, Research Architect & Bob H. 
Reed, Research Assistant, Texas Engineer- 
ing Experiment Station, College Station, 
Texas July 1952, 8% x 11, 53p vd 


The report of the results of research de- — 


signed to “take the guessing out of plan- 
ning” for the natural lighting & ventilat- 
ing of classrooms. 


Contains a discussion of the effects that 


individual geometric parts of classrooms 
have on natural ventilation & natural 


lighting with an analysis of 9 well-known 


existing classrooms 
composite effects caused by many geo- 


to determine the © 


metric parts arranged in various com- — 


binations to make up the classroom shell. 


The Portland Cement Industry 
Hubert C. Persons. 
Company, Inc. Boston Massachusetts 1950 
6x 9, 51p $1 v 


A readable summarized description of 
Portland Cements & their various uses 
with the development of the industry & 


Bellman Publishing 


description of the processes of manufac- | 


ture. 


American Standard Provisions of Installa- 

tion of Telephone Equipment in Desks 
(X 2.1.2-1952) American Standards Asso- 
ciation. 79 East 45th Street New York 17, 
NY 1952, 8% x 11, 25¢ 


This Standard developed by a commit-_ 


tee representing desk manufacturers, the 
telephone industry & desk users recog- 
nizes the increasing importance of con- 
cealing telephone wiring & appartus in- 
cidental to the desk use of telephones. 
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ASA SEMINAR EVALUATES MODULAR METHOD 


_ Modular Coordination is “in the line of 
progress,” according to conclusions 
drawn at a seminar conducted this fall 
under auspices of American Standards 
Association. Held in Chicago as a fea- 
ture of ASA’s Third National Standardi- 
zation Conference, in conjunction with 
the great “Centennial of Engineering” 
of the American Society of Civil Engi- 
neers, the seminar was presided over by 
ASA Director Willard T. Chevalier, 
who is Executive Vice-President of the 
McGraw-Hill Publishing Company. 
“Win, lose or draw,” said Colonel 
Chevalier in summing up picture devel- 
oped during discussion, “the cost of 
building, the getting of the largest 
amount of value for every dollar ex- 
pended in this vast function of housing 
x building, is one of the most important 
factors in the whole national economy. . . 
“So it is a tremendously important thing 
we are talking about &, as an innocent 
bystander here, it looks to me as though 
the Modular Method is in the line of 
progress. .. The problem of economy al- 
ways has been to reduce to lowest pos- 
sible number & complexity operations 
that are to be performed at the site. To- 
day we have been moving away from the 
site; building has been becoming more of 
an assembly job than it ever used to 
be. . . So I think that what we are talk- 
ing about here is in the line of progress 

a principle that those of us who are 

engaged in any technical calling must 

always remember.” 


PANEL DISCUSSION 


Sponsors of the seminar—the AIA, Pro- 
ducers’ Council « National Association 
of Homebuilders—had helped assemble 
a panel of four men representative of the 
major groups within the building indus- 
try: Fred M. Hauserman, President of 
the Hauserman metal partitions com- 
pany of Cleveland; Arthur Bohnen of 
J. L. Simmons, a Chicago construction 
firm; William H. Scheick, architect & 
Executive Director of the National Re- 
search Council’s Building Research Ad- 
yisory Board in Washington, DC; & 
architect William S. Kinne, Jr, Profes- 
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Scheick—Bohnen—Chevalier—Kinne—Hauserman 


sor of Architecture at University of 
Illinois. Questions from the floor were 
invited & a lively discussion followed 
Moderator  Chevalier’s introductory 
comments & brief prepared remarks of- 
fered by each panel member. ‘These are 
a few questions-&-answers which should 
be of interest to “Grid Lines” readers. 


how great are economies by Modu- 
lar Method? 


“Could you venture a guess as to how 
much Modular Coordination could pos- 
sibly lower cost of a house at best, if 
system were used by designer, manufac- 
turer & builder?” 


Bohnen 


“Potential savings seems to me to be very 
great, providing you had competitive sit- 
uation in the manufacturing field re- 
flected in items that you have to buy in 
assembly of a house . . . our houses have 
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always sold for a little under the mar- 
ket. We had at least, I would say, in 
the neighborhood of 10% savings (thru 
Modular wood-frame construction.)” 


how about partially modular draw- 
ings? 

“Tf architect uses Modular Method in 
developing plans, will savings materalize 
if others involved in construction process 
do not understand concept?” 


Hauserman 


“Of course, degree of savings is some- 
what proportionate to. way in which it 
is carried out all along the line. I can 
think of an example right at the moment 
of a job that we were working on just 
recently where the architect end of this 
certain firm had a good, fine grasp of 
Modular design, & they drew a perfectly 
lovely set of plans that had many in- 
herent savings in them. However, their 
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own mechanical department hadn’t 
caught the ‘religion’ as yet. “Their boss 
hadn’t crammed it down their throat, 
or whatever was necessary, but anyway 
they succeeded in messing them up with 
the air conditioning & lighting layout « 
so on in a way that they did reduce, to 
our mind, potential saving in that par- 
ticular job probably 50%.” 


modular window-glass sizes? 


“Tsn’t it the theory that, as well as 
Modular windows, we’re going to have 
glass cut Modular too?” 


Scheick 


“Tf it is, I don’t believe the glass people 
think so. I was talking to a man at 
Pittsburgh Plate Glass Company just a 
couple of weeks ago... & he said the 
one thing that didn’t bother them much 
in that industry was cutting glass—that 
he would rather see concentration put on 
the opening. He said if the window 
people solve that, we will furnish glass 
for them.” 


converting drafting room to modular 
dimensioning 


“What has been architects’ experience 
with length of time draftsmen require 
to become familiar with applications of 


Modular Method ?” 


Kinne 


“From firsthand experience, I would 
say one small project & one major proj- 
ect. It is not a major item. I feel that 
technical manpower savings to be real- 
ized in, say, third & fourth projects will 
more than offset slight penalty that may 
at first glance appear on these new 
projects.” 


introducing architectural student to 
modular method 


“Do you have any suggestions as to how 
instruction in Modular Method can be 
integrated into architectural school cur- 
riculum rather than being taught briefly 
as a separate subject, with danger that 
it will then be let slide?” 


Kinne 


“If I understand that question properly, 
I believe that approach we are using at 
University of Illinois (which I think 
is being followed currently at many 
other schools, too) rather naturally 
takes care of it. We look at Modular 
Method as a tool for making materials 
fit reasonably «& logically into place to 
accomplish our ‘design dreams’ if you 
will. 
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“We very seldom sit down & spend much 
time in a strict lecture approach to the 
subject of ‘Modular Coordination.’ In- 
stead, after introducing subject for first 
time, we keep returning repeatedly to 
Modular considerations. As new mat- 
rial comes up, its potential is judged 
with regard to actual incorporation in 
building assemblies. Idea of Modules « 
Modular-unit rears its ugly head 
whether you desire to have it there or 
not, so it is a natural, continuing 
process.” 


MANUFACTURER'S VIEWPOINT 


“Tt is most appropriate,’ Mr. Hauser- 
man said in his preliminary remarks, 
“that this discussion on Modular Co- 
ordination be held under auspices of the 
American Standards Association because 
as a manufacturer I look to Modular 
Method as a device for applying badly 
needed standards to the building indus- 
try. Not that the system is-in any 
sense a standard, but by giving a com- 
mon reference medium for all items in 
a building it sets stage for standards in 
a realistic way that has never before been 
possible in this divergent industry. It is 
essentially by means of standards that 
savings in manufacturing actually mate- 
rialize. 

“Ultimate cost of building materials to 
owner is net cost installed in place in 
completed building. For too long build- 
ing products have been considered as in- 
dividual items. Now, with the concept 
of Modular Method, over-all coordina- 
tion of one material with another is 
bringing significant savings in building 
costs. 

“How are these savings being made? 
Perhaps I can answer best by citing some 
of our own firm’s experiences, which 
from every indication seem to be typical. 
We make movable steel partitions & 
wainscot, which we manufacture & in- 
stall complete in office & industrial build- 
ings. We find that when a building ts 
designed & drawn up by Modular 
Method, it reduces waste of time & ma- 
terial all along the line. First, think- 
ing on part of all individuals working 
on the job seems to ‘stay in the groove’ 
much better. There is less time wasted 
in engineering stage trying to guess what 
architect’s detailer had in mind with a 
certain condition. Because parts were 
thought of in relation to other parts, 
many more standard details can be used 
& fewer special conditions are required 
to make things fit. 


ee ; : : 
As an example of savings in engineer- 
ing detailing & listing time, we recently 
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compared two jobs, one of which had 
plans on a good thorough Modular basis 
x the other a conventional set of draw- 
ings without Modular Coordination. 
The Modular job took approximately 
20% less time to get to the shop & there 
was noticeably less fuss & confusion. . . 
“Whole trend to prefabrication in last 
few years is a result of looking into 
ultimate complete cost of each item, & 
trying to bring back into the plant, where 
they could be more closely controlled, 
many operations which were formerly 
dumped into the field for lack of a better 
answer. Prefabrication brings out need 
for Modular Coordination &, conversely, 
Modular Coordination makes possible 
more standardization & consequently 
more prefabrication. 

“Modular Method is looked upon by 
building products manufacturers as the 
great hope for the future because of 
savings in time & material that it will 
help make possible, thus helping the con- 
struction industry to do a better job for 
our national economy.” 

Transcript of entire seminar, including 
all comments by panel members, ques- 
tions from floor & ensuing discussion, has 
been made up into a booklet, available 
for $1.75 per copy postpaid thru the 
AIA Secretary for Modular Coordina- 
tion, 1735 New York Ave, NW, Wash- 
ington 6, DC 


HHFA OFFERS LECTURE SLIDES 
ON MODULAR METHOD 


Research Director Joseph H. Oren- 
dorff of the Housing & Home Finance 


Agency has called attention to the fact — 


that the Modular Coordination  slide- 
series prepared by his division for use of 
schools of architecture is available to all 
upon same basis. Initial set of 14— 
2 x 2” color slides, two of which are illus- 
trated above, can be obtained for $4.75 
postpaid from Photo Lab, Inc. 3825 
Georgia Ave NW, Washington 11, DC. 
Slides are same size as popular color- 
transparencies taken with 35mm candid 
cameras. 

Series was undertaken to help fill need 
for educational aids to be used in draft- 
ing & detailing courses to introduce ar- 
chitectural student to Modular Method. 
The 14 slides now available were pre- 
pared by Kenneth J. Heidrich of State 
College, Pa, under HHFA supervision. 
For utmost usefulness to schools of archi- 
tecture, set is packaged similarly to many 
slide-sets on building materials being 
produced at Syracuse University under 
AIA-Producers’ Council sponsorship. & 
distributed through Associated Collegiate 
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-MODULAR COORDINATION 


BRICK WITH CONCRETE BLOCK BACKUP 


| MODULAR FRAMING 


CORNER DETAIL 


mensioning & indicate modular grid 


GORNER WEWED 
FROM OUTSIDE 


SORKER VIEWED 
FROM INSIDE 


HHFA slides illustrating construction practices follow modular di- 


HHFA MODULAR SLIDES & MODULAR BLOCK DETAILS 


Schools of Architecture. Each cardboard- 
mounted slide is inserted in a 3 x 5 file 
card which carries a summary of salient 
points illustrated by that slide. Present 
set can serve to illustrate an introduc- 
tory talk on principles of Modular 
Method, but it is intended that present 
& future slides on Modular construction 
details «& Modular design be useful as 
visual-aids whenever they relate to mate- 
rial in hand, rather than being limited. 
to a formally defined period of instruc- 
tion in “Modular Coordination.” 


MODULAR MANUFACTURER'S 
BOOKLET 


Drawings below & on folldwing page 
exemplify type of catalog illustration 
which can be of greatest usefulness to 
architect, builder & draftsman. ‘They 
are taken from a 16-page booklet en- 
titled Suggested Details of Waylite Ma- 
sonry Wall Construction, recently is- 
sued by The Waylite Company, manu- 
facturer of Modular concrete block. The 
44 Modular detail-drawings, which were 
prepared by the Portland Cement Asso- 
ciation, give manufacturer’s recommen- 
dations as to how his product might be 
used. Since they are truly Modular de- 
tails, indicating grid, & since they are 
reproduced at actual scale (1/7 = 17-0”), 
they can readily be adapted by detailer 
to suit his own purposes. ‘These are 
typical designs,’ says an introductory 
note, ““& should only be used as a guide 
in preparation of working drawings 
under supervision of a qualified engineer 
or architect . .”.. A copy of this booklet 
may be obtained at no charge by directing 
a request to the Waylite Company, 105 
West Madison St, Chicago 2, Illinois. 
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MODULAR BLOCK DETAILS (continued: 
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